Introduction
Mazabraud's syndrome is a rare benign disorder characterized by the association of single or multiple intramuscular myxomas with monostotic or polyostotic form of fibrous dysplasia [1] [2] [3] [4] [5] [6] . In nearly all the cases, myxomas and fibrous dysplasia tend to be localized in the same anatomical region [4] [5] [6] . The first case of intramuscular myxomas in association with fibrous dysplasia was described by Henschen in 1926 [7] , but the clear association between the two was established by Mazabraud in 1967 [8] . Although around 80 cases have been described till date, due to the clinically silent nature of the disease and missed diagnosis, a higher incidence can be expected [1] . We present a case of Mazabraud's syndrome in a 39-year-old female with recurrent soft tissue swelling in the thigh and undiagnosed fibrous dysplasia.
Case Report
A 39-year-old female presented to the outpatient clinic with the complaints of recurrent painless swelling in the left thigh and had a history of surgery twice for its removal. She was apparently well until 2001 when she noticed a painless swelling over left mid-thigh. The swelling progressively increased in size and she under went surgical excision in 2005. She remained asymptomatic for the next 2 years when she again noticed a new swelling over the left distal thigh which was excised surgically in 2009. She remained asymptomatic for the next 3 years when she had a recurrent swelling over the left distal thigh. The swelling was progressively increasing in size and was associated with some discomfort. At the time of presentation to us, she had a large, oval, around 8 cm × 4 cm size, painless swelling over the medial aspect of the left distal thigh. There was a healed scar over the left medial thigh with quadriceps wasting. The swelling was intramuscular on clinical examination. Systemic examination was unremarkable. She was further evaluated with radiographs of the thigh which was suggestive of fibrous dysplasia. This led us to go for a thorough skeletal survey, which showed the involvement of the left femur and tibia ( Fig. 1 ). She was also evaluated with magnetic resonance imaging (MRI) of whole of the thigh which showed two additional soft tissue masses; one in left mid-thigh and the other in the left inguinal region ( Fig. 2 ). As the previous biopsy report was suggestive of myxoma, clinical diagnosis of Mazabraud's syndrome was made. The patient decided for operative management of the large distal thigh symptomatic swelling and conservative management for the remaining two small, asymptomatic swelling. After informed consent, she underwent wide excision of the distal thigh swelling through the previous skin incision. The mass was intramuscular, located within vastus medialis. A single, globular, pale white, encapsulated nodular mass measuring 8 cm × 4 cm × 3 cm was excised ( Fig. 3 ). The mass weighed around 88 g. Histopathological examination was suggestive of intramuscular myxoma ( Fig. 4 ). No necrotic areas or atypical mitotic figures were identified, ruling out any malignancy. The patient was managed with weekly oral bisphosphonates for fibrous dysplasia, which was stopped after 1.5 years. A regular MRI every 6 months was advised to assess the recurrence and interval enlargement of the remaining two lesions. On follow-up, MRI was done 6 months postoperatively, and these two masses seemed to have slightly increased in size; however, the patient remained asymptomatic ( Fig. 5 ). At latest follow-up after 2 years, the patient was pain free with no recurrence and the MRI showed decrease in the size of the midthigh lesion and minimal increase in the size of the left inguinal lesion ( Fig. 6 ).
Discussion
Mazabraud's syndrome is a rare phenomenon of the association of two relatively common benign lesions. However, these individual lesions behave differently to some extent from their isolated counterparts. Myxomas in Mazabraud's syndrome are exclusively intramuscular [4] . Fibrous dysplasia in Mazabraud's syndrome presents at a later age in adulthood, in contrast to isolated fibrous dysplasia which presents in childhood [4] . Moreover, fibrous dysplasia in Mazabraud's syndrome follows a more indolent course and shows a greater potential for malignant transformation into osteosarcoma [1] [2] [3] [4] [5] [6] . The disease is seen most commonly in middle-aged females and the most common sites for myxomas are the thigh, buttocks, arm, and chest wall [9] . The exact etiology of the disease is unknown. Various theories suggested include inborn error of tissue metabolism [10] , abnormal bone and tendon development [11] , or reactive response of soft tissue to fibrous dysplasia [12] . Molecular genetic analysis has shown point mutation in codon 211 of GNAS-1 gene encoding a signal transduction protein regulating cAMP levels in intramuscular myxomas. Similar mutations have been detected in McCune-Albright syndrome as well as in sporadic intramuscular myxomas [1] [2] [3] 6] . Fibrous dysplasia usually precedes the myxoma lesions in Mazabraud's syndrome [5, 6] unlike our case where fibrous dysplasia may be present before but was not detected in the beginning. This may be attributed to the initial surgeon not suspecting it and predominantly managing it as a soft tissue swelling. Myxomas generally arise near the affected bones, commonly in the lower limb, as in our case. However, there is no evidence of continuity between the two. The occurrence of the two lesions in the same anatomical compartment may be attributed to mutations in GNAS-1 gene [1] [2] [3] 6] . The identification of the syndrome requires MRI of the soft tissue lesion, confirmation of myxoma by needle biopsy, and skeletal survey to look for any bony lesions. In our case, the disease was being managed for recurrent myxomas suspected to be a sarcoma in view of multiple recurrences. The diagnosis was missed as this clinical entity was not suspected and skeletal survey was not done. One study has described the role of 18FDG-PET/CT in Mazabraud's syndrome, although owing to rather indolent course of disease and its relatively localized distribution, this modality has not gained much popularity [2] . The main differentials for myxomas in histopathology include benign lesions such as myxolipoma, myxoid neurofibroma, and myxochondroma as well as malignant lesions such as myxoid liposarcoma, myxoid malignant fibrous histiocytoma, low-grade fibromyxoid sarcoma, extraskeletal myxoid chondrosarcoma, and botryoid type rhabdomyosarcoma [2] . A prior knowledge of association with fibrous dysplasia can overcome a significant diagnostic dilemma. The treatment options for Mazabraud's syndrome include wide excision of myxomas in case of development of pain or pressure symptoms. Local recurrence of incompletely excised myxomas has been reported as has been in our case. This warrants a regular follow-up for local recurrence as well as the development of new lesions. Fibrous dysplasia is generally managed with bisphosphonate therapy, and surgical intervention is rarely needed [1] [2] [3] [4] [5] [6] . The presence of myxomas warrants a more vigorous monitoring of fibrous dysplasia lesions for the risk of malignant transformation [1] [2] [3] [4] [5] [6] .
Conclusion
The incidence of Mazabraud's syndrome may be higher than reported due to its silent course and missed diagnosis. The risk of malignant transformation of fibrous dysplasia, local recurrence of myxomas after excision, and possibility of new swelling necessitate regular follow-up of known cases. The treatment consists of wide excision of symptomatic myxomas, whereas bisphosphonates are the mainstay for the management of fibrous dysplasia. The case should not be confused with soft tissue sarcomas as the presence of an associated fibrous dysplasia can be suggestive of benign nature of the soft tissue lesion. Jalan 
Clinical Message
The diagnosis of Mazabraud's syndrome requires a strong clinical suspicion in patients presenting with recurrent myxomas. It should not be confused with soft tissue sarcoma as the presence of associated fibrous dysplasia suggests benign nature of the lesion. In addition, these group of patients need close monitoring due to the higher chances of recurrence and possible risk of malignant transformation of fibrous dysplasia of bone.
